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(57) A method ot forming a wellbore junction using 
a tubular member (28) having an opening (32) formed 
through a sidewall portion thereof and a blocking mem- 
ber (34) which is selectively posrtionable relative to the 
opening (32) in a first position in which the blocking 
member (34) blocks the opening (32) and in a second 
position in which the blocking member (34) permits ac- 
cess to the opening (32). The method involves the steps 
of drilling a first wellbore (12), positioning the tubular 
member (28) within the first wellbore (12), positioning 
the blocking member (34) In the second position, and 
drilling a second wellbore (60) by passing at least one 
cutting tool through the opening (32). 
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Description 

[0001] The present invention reiates generaliy to op- 
erations performed In conjunction with subterranean 
wells and, in an embodiment described herein, more s 
particularly provides apparatus and methods for forming 
wellbore junctions. More specifically, the invention re- 
lates to a lateral wellbore junction having a displaceable 
casing blocking member, 

[0002] Wellbore junctions are formed when a second to 
wellbore Is drilled Intersecting a first wellbore. In a typi- 
cal drilling program, the first wellbore may be designated 
a "parent" or "main" wellbore, and the second wellbore 
may be designated a "lateral" or "branch" wellbore. De- 
pending upon the type of well, the type of formation sur- t5 
rounding the wellbore junction, etc., it is usually impor- 
tant for the completed wellbore junctbn to provide ac- 
cess to the parent wellbore above and below the junc- 
tion, and to provide access to the lateral wellbore. and 
for the wellbore junction to prevent migration of fluids 20 
between formations Intersected by the wellbores. It Is 
also important for the casing, liners, or other conduits 
installed at or through the junction to be isolated from 
fluid communication with the fomrtatlon surrounding the 
junction. 2S 
[0003] Of course, it is additionally Important for the 
wellbore junction formation operation to be convenient 
and efficient, in order to save valuable rig time, and for 
the resulting junction to be reliable and long-lasting. Un- 
fortunately, most prior methods of forming wellbore junc- 30 
tions have required time-consuming milling operations, 
in which openings are fomned laterally through casing 
positioned in the parent wellbores at the junctions. The 
openings are formed so that cutting tools, such as drill 
bits, reamers, etc.. may be passed through the openings 3S 
In order to drill lateral wellbores extending outwardly 
from the parent wellbores. It would, therefore, be highly 
advantageous to provide apparatus and methods of 
forming a wellbore junction which do not require cutting 
through a casing sidewall downhole prior to drilling a lat- 40 
eral wellbore. 

[0004] It Is accordingly an object of the present inven- 
tion to provide such apparatus and methods. Other ob- 
jects and advantages of the present invention are set 
forth below. 4S 
[0005] In carrying out the principles of-the present in- 
vention, in accordance with an embodiment thereof, a 
wellbore junction apparatus is provided which Includes 
a tubular member having an opening formed through a 
sidewall thereof. The opening is selectively blocked by so 
a blocking member. In a method provided by the present 
Invention, the blocking member is shifted downhole to 
provide access through the opening, thereby permitting 
cutting tools to be passed through the opening for drilling 
a lateral wellbore. ss 
[0006] In one aspect of the present Invention, the 
blocking member is a sleeve externally disposed about 
a section of casing. The sleeve may be shifted relative 



to the casing by engaging one or more shifting profiles 
formed internally on the sleeve and accessible via the 
opening, by applying fluid pressure to a hydraulic actu- 
ator attached thereto, etc. 

[0007] In another aspect of the present invention, a 
conduit may be installed through the opening and insert- 
ed into the lateral wellbore. A flange may be attached to 
the conduit. The flange may be sealingly engaged with 
the tubular member about a periphery of the opening, 
thereby providing fluid isolation between the tubular 
member and conduit, and the formation surrounding the 
wellbore junctbn. 

[0008] In another aspect of the present invention, the 
flange may be biased into engagement with the tubular 
member. A biasing force may be applied by an anchor- 
ing device attached to the conduit, may be applied by 
the sleeve, etc. Furthermore, the sleeve may have a pro- 
file formed thereon which engages a complementarily 
shaped profile on a portion of the flange extending 
through the opening. Such engagement may provide 
the biasing force and/or may secure the flange relative 
to the tubular member. 

[0009] In still another aspect of the present invention, 
the sleeve may be shielded from contact with a sidewall 
of the parent wellbore, and/or from contact with cement 
placed in the parent wellbore, by an enclosure outwardly 
surrounding the sleeve. The enclosure may be an inflat- 
able membrane attached extemally to the tubular mem- 
ber If inflatable, the membrane may be radially outward- 
ly extended in response to fluid pressure within the tu- 
bular member. Additionally, decentralizing devices may 
be attached to the tubular member, in order to provide 
Increased clearance between the opening and the par- 
ent wellbore sidewall. The decentralizing devices may 
also be responsive to fluid pressure within the tubular 
member. 

[0010] According to another aspect of the invention 
there is provided a method of forming a wellbore junc- 
tion, the method comprising the steps of: drilling a first 
wellbore; providing a tubular member having an opening 
formed through a sidewall portion thereof, and a block- 
ing member selectively posltionable relative to the open- 
ing in a first position in which the blocking member 
blocks the opening and a second position in which the 
blocking member permits access through the opening; 
positioning the tubular member within the first wellbore; 
positioning the blbcking~mernber in the second position; 
and drilling a second wellbore by passing at least one 
cutting tool through the opening. 
[0011] In an embodiment, the method further compris- 
es the step of sealingly engaging the blocking member 
with the tubular member when the blocking member is 
in the first position, the blocking member thereby pre- 
venting fluid flow through the opening. 
[001 2] In an embodiment, the second wellbore drilling 
step further comprises installing a deflection device as- 
sembly including a deflection device within the tubular 
member, and deflecting the at least one cutting tool off 
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of the deflection device. The installing step further may 
further comprise aligning a laterally inclined face of the 
deflection device with the opening. The installing step 
may further comprise engaging the deflection device as- 
sembly with an orienting profile. 
[0013] In an embodiment, the method further com- 
prises the step of underreaming a portion of the first well- 
bore, and wherein the tubular member positioning step 
further comprises positioning the tubular member within 
the underreamed portion. 

[0014] In an embodiment, the method further com- 
prises the step of shifting the blocking member between 
Its first and second positions after the tubular member 
positioning step. The shifting step may be performed by 
engaging a shifting profile formed on the blocking mem- 
ber or by applying fluid pressure to the tubular member. 
[0015] In an embodiment, the method further com- 
prises the steps of attaching first and second packers 
axially straddling the tubular member, seaiingly engag- 
ing the first and second packers with the first wellbore, 
and forcing cementitious material Into the first wellbore 
on sides of the first and second packers opposite the 
opening. 

[0016] In an embodiment, the method further com- 
prises the step of engaging a flange with the tubular 
member about a periphery of the opening. The flange 
engaging step may further comprise seaiingly engaging 
the flange with the tubular member. A conduit may be 
attached to the flange, and the conduit may be Installed 
within the second wellbore. The conduit installing step 
may further comprise passing the conduit through the 
opening. The conduit installing step may further com- 
prise biasing the conduit outwardly relative to the open- 
ing, thereby biasing the flange against an interior sur- 
face of the tubular member. The method may further 
comprise the step of engaging the blocking member with 
the conduit, thereby securing the conduit relative to the 
tubular member. The blocking member engaging step 
may further comprise biasing the flange against an in- 
terior surface of the tubular member. The blocking mem- 
ber engaging step may further comprise engaging a first 
profile formed on the blocking member with a second 
profile formed on the conduit. The first profile engaging 
step may further comprise biasing the flange against an 
Interior surface of the tubular member. 
[0017] Inan embodiment, the tubularmemberjurther 
comprises an outwardly extendable membrane sur- 
rounding the blocking member. The method may further 
comprise the step of radially outwardly extending the 
membrane after the tubular member positioning step. 
The extending step may further comprise forcing fluid 
into the membrane. The fluid forcing step may further 
comprise forcing the fluid through the tubular member 
The extending step may be performed after a step of 
depositing cementitious material into an annulus formed 
between the membrane and the first wellbore. The sec- 
ond wellbore drilling step may further comprise drilling 
through the membrane. 



[0018] In an embodiment, the method further com- 
prises the step of forcing the tubular member toward a 
sidewall of the first wellbore. thereby decentralizing the 
tubular member within the first wellbore. The tubular 

s member forcing step may further comprise increasing a 
clearance between the opening and the first wellbore. 
The tubular member forcing step may further comprise 
applying fluid pressure to the interior of the tubular mem- 
ber The method may further comprise the step of out- 

10 wardly extending a membrane surrounding the blocking 
member, thereby engaging the membrane with the first 
wellbore. 

[0019] According to another aspect of the Invention 
there Is provided a method of forming a wellbore junc- 

is tion, the method comprising the steps of: disposing a 
blocking member relative to a tubular member having 
an opening formed through a sidewall thereof, the block- 
ing member being displaceable between a first position 
in which the blocking member prevents access through 

20 the opening, and a second position In which the blocking 
member permits access through the opening; disposing 
a shielding device externally relative to the blocking 
member; positioning the tubular member within a first 
wellbore; positioning the blocking member in the second 

25 position; and passing at least one cutting tool through 
the opening, thereby drilling through the shielding de- 
vice and drilling a second wellbore intersecting the first 
wellbore. 

[0020] In an embodiment, the method further com- 
30 prises the step of radially outwardly extending the 
shielding device Into contact with the first wellbore. The 
extending step may be performed by applying fluid pres- 
sure to the shielding device. The extending step may be 
performed after forcing cementitious material into an an- 
35 nulus formed between the shielding device and the first 
wellbore. 

[0021] In an embodiment, the method further com- 
prises the step of displacing the opening laterally away 
from a sidewall of the first wellbore before the drilling 

40 step. The displacing step may be performed by applying 
fluid pressure to the tubular member 
[0022] In an embodiment, the method further com- 
prises the step of engaging a flange with the tubular 
member about a periphery of the opening. The flange 

45 engaging step may further comprise seaiingly engaging 
the flange with the tubular member The method may 
further comprise the steps of attaching a conduit to the 
flange, and installing the conduit within the second well- 
bore. The conduit installing step may further comprise 

so passing the conduit through the opening. The conduit 
installing step may further comprise biasing the conduit 
outwardly relative to the opening, thereby biasing the 
flange against an Interior surface of the tubular member 
The method may further comprise the step of engaging 

55 the blocking member with the conduit, thereby securing 
the conduit relative to the tubular member The blocking 
member engaging step may further comprise biasing 
the flange against an interior surface of the tubular mem- 
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ber. The blocking member engaging step may further 
comprise engaging a first profile formed on the blocking 
member with a second profile formed on the conduit. 
The first profile engaging step may further comprise bi- 
asing the flange against an interior surface of the tubular s 
member. 

[0023] According to another aspect of the invention 
there is provided apparatus for forming a wetlbore junc- 
tion, the apparatus comprising: a tubular member hav- 
ing an opening formed through a sidewall portion there- io 
of; a blocking member selectively positionable relative 
to the opening in a first posKlon in which the bkx:klng 
member blocks the opening, and a second position in 
which the blocking member permits access through the 
opening; and a deflection device assembly including a is 
deflection device having an inclined surface formed 
thereon, the surface being aligned relative to the open- 
ing. 

[0024] In an embodiment, the deflection device as- 
sembly is engaged with an orienting profile attached to 20 
the tubular member 

[0025] In an embodiment, the blocking member is 
seal Ingty engageable with the tubular member in the first 
position, preventing fluid flow through the opening. 
[0026] In an embodiment, the blocking member is a ^5 
sleeve externally disposed and axially reclprocable rel- 
ative to the tubular member 

[0027] According to another aspect of the invention 
there Is provided apparatus for forming a wellbore junc- 
tion, the apparatus comprising: a tubular member hav- 30 
ing an opening formed through a sidewall thereof; a 
blocking member displaceable relative to the tubular 
member and selectively permitting and preventing ac- 
cess through the opening; and a flange sealingly en- 
gaged with the tubular member about a periphery of the 3S 
opening. 

[0028] In an embodiment, the flange is sealingly en- 
gaged with an inner side surface of the tubular member 
[0029] In an embodiment, the flange Is sealingly at- 
tached to a conduit extending outwardly from the tubular 40 
member The conduit may be in fluid communication 
with the Interior of the tubular member via the flange. 
[0030] In an embodiment, the flange is secured rela- 
tive to the tubular member by engagement between the 
blocking member and a portion of the flange extending 45 
through the opening.-A first prof ile formed on the block- 
ing member may be engaged with a second profile 
formed on the flange portion. 

[0031] In an embodiment, the blocking member is a 
sleeve externally disposed and axially reclprocable rel- so 
atlve to the tubular member 

[0032] According to another aspect of the invention 
there is provided apparatus for forming a wellbore junc- 
tion, the apparatus comprising: a tubular member hav- 
ing an opening formed through a sidewall thereof; a ss 
blocking member displaceable relative to the tubular 
member and selectively permitting and preventing ac- 
cess through the opening; and an enclosure outwardly 



disposed relative to the blocking member 
[0033] In an embodiment, the enclosure is an out- 
wardly extendable membrane. The membrane may 
have opposite ends, the opposite ends being attached 
to the tubular member axially straddling the blocking 
member 

[0034] In an embodiment, the enclosure is inflatable. 
The enclosure may be inflatable in response to fluid 
pressure within the tubular member 
[0035] In an embodiment, the apparatus further com- 
prises a decentralizing device attached to the tubular 
member The decentralizing device may be responsive 
to fluid pressure within the tubular member 
[0036] Reference is now made to the accompanying 
drawings, in which: 

FIGS. 1A-1D are schematic cross-sectional views 
of a first embodiment of a method and apparatus 
for forming a lateral wellbore junction according to 
the present invention; 

FIG. 2 is an enlarged scale cross-sectional view 
through the wellbore junction, taken along line 2-2 
of FIG. ID: 

FIGS. 3A & 3B are schematic cross-sectional views 
of a second embodiment of a method and apparatus 
for forming a lateral wellbore junction according to 
the present Invention: and 
FIG. 4 is a schematic cross-sectional view of a third 
embodiment of a method and apparatus for forming 
a lateral wellbore junction according to the present 
invention. 

[0037] Representatively and schematically illustrated 
in FIGS. 1A-1D is a method 10 of forming a wellbore 
junction which embodies principles of the present inven- 
tion. In the following description of the method 10 and 
other apparatus and methods described herein, direc- 
tional terms, such as "above", "below", "upper", "lower", 
etc., are used for convenience in referring to the accom- 
panying drawings. Additionally, it is to be understood 
that the various embodiments of the present invention 
described herein may be utilized In various orientations, 
such as inclined, inverted, horizontal, vertical, etc.. with- 
out departing from the principles of the present inven- 
tion. 

[0038] As depicted in FIGS. 1 A-1 D, initial steps of the 
method 10 have been performed. A first or parent well- 
bore 12 has been drilled Intersecting an earth strata or 
formation 14. The parent wellbore 12 may optionally be 
underreamed or othenvise radially enlarged, as indicat- 
ed by the dashed lines 16, but it is to be clearly under- 
stood that such underreaming Is not necessary in the 
method 10. 

[0039] A casing string 1 8 Is then installed In the parent 
wellbore 1 2. Although shown schematically as a single 
tubular member in FIGS. 1A-1D. the casing string 18 
may actually be segmented, may include multiple cas- 
ing sections, may include other tools and/or equipment. 
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may include conventional devices, such as a cementing 
shoe, float collar, etc. For example, the casing string 18 
as viewed in FIG. 1 A includes spaced apart packers 20, 
22 interconnected therein. 

[0040] The packers 20, 22 may be inflatable packers 
of the type well known to those skilled In the art, or may 
be other types of packers. In the method 10 as shown 
in FIGS. 1A-1D. the packers 20, 22 are set in the well- 
bore 1 2 prior to a cementing operation, for purposes that 
will be described more fully below. Cement 24 or another 
cementitious material is flowed into an annutus 26 
formed radially between the casing string 18 and the 
wellbore 12. Using techniques well known to those 
skilled in the art, the cement 24 is forced into the annulus 
26 above the upper packer 20 and below the lower pack- 
er 22. but not between the packers. 
[0041 ] A section 28 of the casing string 1 8 is disposed 
axially between the packers 20. 22. This section 28 Is a 
part of an overall apparatus 30 embodying principles of 
the present invention. The casing section 28 may be in- 
tegrally formed with other portions of the casing string 
18, or may be separately attached thereto. 
[0042] An opening 32 is formed through a sidewall of 
the casing 28. As shown In FIGS. 1A-1D, the opening 
is oval-shaped and axially extended relative to the cas- 
ing 28. However, It is to be clearly understood that the 
opening 32 may be otherwise-shaped and oriented with- 
out departing from the principles of the present inven- 
tion. For example, the opening 32 could be rectangular 
or elliptical and could be circumferentially elongated. 
When installed in the wellbore 12, the opening 32 may 
be radially oriented relative to the wellbore by using a 
conventional gyroscope, highside indicator, or other 
means, so that the opening faces toward a desired point 
of intersection with a lateral wellbore 60 (see FIG. 1 B). 
[0043] The apparatus 30 also Includes a blocking 
member or sleeve 34. The sleeve 34 as shown in FIGS. 
1A-1D is generally tubular, Is externally disposed rela- 
tive to the casing 28, and is axially reciprocable relative 
to the casing to block or pemnit access through the open- 
ing 32. Of course, it will be readily appreciated that it is 
not necessary for the blocking member 34 to be tubular, 
it could be internally disposed in the casing 26, and 
could be rotationally or othenvise displaceable relative 
to the casing. 

[0044]_ As sjiown in FIG. 1 A, the sleeve 34 is blocking 
access through the opening 32.~Circumferentiarseals 
36 are carried internally on the sleeve 34, so that, in this 
position, the sleeve sealingly engages the casing 28 
above and below the opening 32. Thus, fluid flow is pre- 
vented through the opening 32, This configuration of the 
apparatus 30 is advantageous during the cementing op- 
eration described above, in order to prevent cement 
from flowing outward through the opening 32. 
[0045] The sleeve 34 Includes axially spaced apart 
shifting profiles 38 formed internally thereon. The pro- 
files 38 are accessible via the opening 32 and may be 
engaged by a shifting tool (not shown) of the type well 



known to those skilled in the art. As described more fully 
below, the profiles 38 may be engaged by the shifting 
tool and a force applied thereto to shift the sleeve 34 
relative to the opening 32. Any number of the profiles 

s 38 may be provided, and It is to be clearly understood 
that the sleeve 34 may be otherwise displaced relative 
to the casing 28. such as by application of fluid pressure 
to a hydraulic actuator attached thereto (see FIG. ID), 
without departing from the principles of the present in- 

10 vention. 

[0046] The apparatus 30 may further include an op- 
tional projection or key 40 formed externally on the cas- 
ing 28. The key 40 is received in a axially extending op- 
tional recess or keyway 42 formed internally on the 

IS sleeve 34. Engagement between the key 40 and keyway 
42 maintains alignment between the sleeve 34 and cas- 
ing 28. Other means of maintaining alignment may be 
utilized, such. as splines, etc., and the means may be 
othenvise oriented, for example, if the blocking member 

20 34 displaces circumferentially or rotates relative to the 
opening 32, the alignment means way be circumferen- 
tially oriented, etc. 

[0047] In FIG. IB it may be seen that the sleeve 34 
has been shifted upward relative to the opening 32, so 

25 that access is now permitted through the opening. It will 
now be appreciated that the cement 24 is not placed 
between the packers 20, 22 as described above, so that 
the sleeve 34 is free to displace externally on the casing 
28. In this view It may also be seen that the sleeve 34 

30 has a profile 44 formed thereon, the profile including an 
inclined edge 46. 

[0048] The apparatus 30 now also includes a deflec- 
tion device assembly 48, which has been installed in the 
casing 28, for example, by conveying it downwardly 

55 through the casing string 18 from the earth's surface. 
The deflection device assembly 48 includes a deflection 
device or whipstock 50, and an optional anchoring de- 
vice or packer 52. When installed in the casing 28, an 
upper laterally inclined deflection surface 54 is radially 

40 oriented to face toward the opening 32. Such radial ori- 
entation may be accomplished by using a gyroscope, 
highside indicator, etc., according to conventional tech- 
niques. 

[0049] Alternatively, the deflection device assembly 

45 48 may be engaged with a helical orienting profile 56 of 
the apparatus 30, For example, a projection 58 of the 
assembly~4e may engage the'profile~56 as the assembly 
is lowered into the casing 28, thereby automatically ori- 
enting the surface 54 to face toward the opening 32. If 

so provided, the packer 52 may then be set in the casing 
28 to anchor the assembly 48 therein and to aid in pre- 
venting debris from being trapped between the assem- 
bly 48 and the casing 28. Note that the orienting profile 
56 may be used to orient the shifting tool (not shown). 

55 so that the shifting tool may properiy engage the profiles 
38 through the opening 32 for displacing the sleeve 34 
as described above. As representatively depicted here- 
in, the profile 56 is formed at a reduction of the inner 
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diameter ol the casing 28, but other alignment profiles 
are commercially available which do not require a re- 
duced inner diameter, and any of these may be used in 
place of the profile 56. 

[0050] In the configuration shown in FIG. 1 B, one or 
more cutting tools, such as drill bits, reamers, etc. (not 
shown), may be lowered through the casing string 18 
and deflected laterally by the surface 54 through the 
opening 32. In this manner, a second or lateral wellbore 
60 may be drilled intersecting the parent wellbore 1 2. Of 
course, it is well known to deflect cutting tools off of a 
whipstock to drill a lateral wellbore, but the method 10 
pemnits drilling the lateral wellbore 60 through the casing 
string 18, without the need to mill through the casing 28, 
and without the need to form the casing out of a relatively 
weak, brittle, and/or expensive drillable material, such 
as fiber-reinforced resin, plastic, or aluminum, etc. 
[0051] In FIG. 1C it may be seen that the deflection 
device assembly 48 has been retrieved from within the 
apparatus 30. A flange 62 and attached conduit or liner 
64 have been Installed in the apparatus 30. so that the 
liner extends outwardly from the opening 32. The flange 
62 and conduit 64 are shown as separate elements in 
FIG. 1 C, however, it is to be clearly understood that they 
may be integrally forrned, or may be made up of multiple 
elements, without departing from the principles of the 
present invention. 

[0052] The flange 62 and conduit 64 may also be con- 
veyed into the casing string 18 attached as shown in 
FIG. 1 0, or may be separately conveyed. For example, 
the flange 62 may be installed in the casing 28 initially 
and the conduit 64 later attached to the flange. This 
could be accomplished by providing a conventional pol- 
ished bore receptacle (not shown) on the flange 62 and 
sealingly engaging the conduit 64 with the receptacle. 
[0053] The flange 62 is shown in FIG. 1C as being 
made of metal, but it is to be clearly understood that the 
flange may be made of other materials. For example, to 
aid in passing the flange 62 through the casing string 
18. the flange could be made of an eiastomeric material 
so that it could be "folded" or othen^^ise def omned if need 
be, until it is appropriately positioned within the appara- 
tus 30. Such "folding" or other deforming of the flange 
62 could also be accomplished if the flange were made 
of a deformable steel or other material, 
[0054] _ A. portion 66 extends outwardly through the 
opening 32. The portion may be a portion of the flange 
62 as shown in FIG. 1C, a portion of the conduit 64, or 
a separately formed portion of the apparatus 30. The 
profile 44 of the sleeve 34 is complementarily shaped 
relative to the exterior of the portion 66, for purposes 
that will be more fully described below. 
[0055] The flange 62 is positioned so that it contacts 
the interior of the casing 28 sidewall about a periphery 
of the opening 32. Sealing engagement may be provid- 
ed by a seal 68 carried on the flange 62. Alternatively, 
the flange 62 may be adhesively bonded to the periph- 
ery of the opening 32, otherwise engaged with the open- 



ing, etc. The sealing engagement between the flange 
62 and the casing 28 as shown in FIG. 1 C provides fluid 
isolatbn between the interior of the casing and the an- 
nulus 26. and between the liner 64 and the annulus. It 

5 will be readily appreciated that the flange 62 could ad- 
ditionally or altematively sealingly engage the interior of 
the sleeve 34, for example, by appropriately positioning 
the seal 66 between the flange and the sleeve, adding 
another sealing device for this purpose, etc. 

10 [0056] The flange 62 may be biased into contact with 
the casing 28. For example, an anchoring device or 
packer 70 attached to the liner 64 may be utilized to ex- 
ert a downwardly biasing force on the liner, thereby bi- 
asing the flange 62 against the interior surface of the 

^5 casing 28 and maintaining sealing engagement there- 
between. Other methods of biasing the flange 62 are 
described below. 

[0057] In FIG, ID, it may be seen that the sleeve 34 
has been downwardly shifted relative to the casing 28, 

20 as compared to that shown in FIG. 1 C. The inclined 
edge 46 of the profile 44 on the sleeve 34 is now en- 
gaged with the portion 66. Such engagement secures 
the flange 62 relative to the casing 28, preventing rela- 
tive movement therebetween, and may also bias the 

25 flange 62 into contact with the casing 28. This biasing 
is due to engagement between the inclined edge 46 and 
a complementarily shaped recess 72 formed on the por- 
tion 66. Of course, the edge 46 and recess 72 may be 
othenvise shaped without departing from the principles 

30 of the present invention. 

[0058] FIG. 1 D also shows an alternative configura- 
tion of the opening 32, in which a lower portion of the 
opening engages the flange 62, thereby supporting the 
flange and further restricting lateral movement of the 

55 flange relative to the casing 28. Although the lower por- 
tion of the opening 32 is shown in FIG. 1 D as being gen- 
erally tapered or wedge-shaped and complementarily 
engaging the portion 66, it is to be understood that other 
shapes and types of engagements may be utilized, with- 

40 out departing from the principles of the present inven- 
tion. 

[0059] In addition, note that FIG. 1 D shows an op- 
tional projection 78 formed externally on the liner 64 op- 
posite the casing 28 from the flange 62. The projection 

^5 78 operates to enhance the structural integrity of the 
flange-to-casing engagement by further restricting lat- 
eral displacement of the flange 62 relative to the casing 
28, and by supporting the periphery of the opening 32. 
Additional projections 78 may be provided or may be 

so continuously formed about the area where the portion 
66 extends through the lower portion of the opening 32. 
The projection 78 is shown as having a generally semi- 
circular cross-section, but other shapes could be uti- 
lized, and the projection could be complementarily 

5S shaped relative to the exterior of the casing 28, in keep- 
ing with the principles of the present invention. 
[0060] Referring additionally now to FIG. 2, an en- 
larged cross-sectional view is shown of the interconnec- 
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tion between the sleeve 34, flange 62, portion 66, and 
casing 28. In this view It may be clearly seen that the 
profile 44 engages the recess 72 to either side of the 
portion 66. and that this engagement applies an out- 
wardly biasing force to the flange 62. This biasing force 
may be utilized to compress the seal 68 (shown In FIG. 
2 in an optional form) between the flange 62 and the 
inner side surface of the casing 28. 
[0061] Note that this engagement also prevents rela- 
tive motion between the flange 62, portion 66 and liner 
64. Thus, cement 74 forced into the space between the 
apparatus 30 and the wellbores 12, 60 is not easily 
cracked due to such relative motion and the overall sta- 
bility of the wellbore junction is significantly enhanced. 
[0062] Referring again to FIG. 1 D, note that an option- 
al hydraulic actuator 76 is shown attached to the appa- 
ratus 30. As representatively illustrated, the hydraulic 
actuator 76 Is formed by differential piston areas on the 
casing 28 and sleeve 34, so that fluid pressure applied 
within the casing will cause the sleeve to be biased 
downwardly. Of course, fluid pressure could be other- 
wise applied, such as via a control line extending to an- 
other part of the well, additional differential piston areas 
could be provided to bias the sleeve upwardly, and other 
types of hydraulic actuators could be provided, without 
departing from the principles of the present Invention. 
[0063] Referring additionally now to FIGS. 3A & 3B. 
another method 80 of forming a wellbore junction is 
schematically and representatively illustrated. Elements 
which are similar to those previously described are in- 
dicated In FIGS. 3A & 3B using the same reference num- 
bers, with an added suffix 'a'. 
[0064] In the method 80, the casing string 18a in- 
cludes one or more centrallzers 82 and an apparatus 84 
for forming the wellbore junction. The apparatus 84 In- 
cludes a section of casing 86. a sleeve 88 and a shield- 
ing device or enclosure 90 outwardly surrounding the 
sleeve. As with the apparatus 30 described above, the 
sleeve 88 may be shaped differently from that shown, 
may be displaceable relative to the casing 86 in any of 
a variety of manners, may be internally or externally dis- 
posed relative to the casing, may be sealingly engaged 
with the casing, may have an actuator attached thereto, 
may Include other profiles formed thereon, etc. In the 
configuration shown in FIG. 3A, the sleeve 88 is in a 
position in whjch it blocks access through the opening 
32a. 

[0065] The enclosure 90 may be a membrane, may 
be made of an elastomeric material, may be similar in 
many respects to an inflatable packer element, and is 
radially outwardly extendable relative to the casing 86. 
In the method 80, the enclosure 90 prevents the sleeve 
88 from contacting cement 24a flowed into the annulus 
26a, and provides radial clearance about the apparatus 
84. For this purpose, the enclosure 90 is externally and 
sealingly attached at its opposite ends to the casing 86 
above and below the sleeve 88. A port 92 provides fluid 
communication between the interior of the enclosure 90 



and the interior of the casing 86. However, it is to be 
clearly understood that the enclosure 90 could be oth- 
envise attached, made of different materials, such as 
metal, mechanically or otherwise extendable instead of 
5 inflatable, etc.. without departing from the principles of 
the present Invention. 

[0066] In FIG. 3B. the apparatus 84 is shown with the 
enclosure 90 outwardly extended into sealing engage- 
ment with the wellbore 1 2a. To extend the enclosure 90. 

10 fluid pressure has been applied to the interior of the cas- 
ing 86, thereby inflating the enclosure via the port 92. 
Note, however, that it is not necessary in the method 80 
for the enclosure 90 to sealingly engage the wellbore 
12a, for example, the enclosure could extend only par- 

is tially radially between the casing 66 and the wellbore. 
[0067] Cement 24a is flowed into the annulus 26a 
above and below the apparatus 84. The cement 24a 
may be flowed into the annulus before the encbsure 90 
is outwardly extended, so that the cement does not need 

20 to be flowed separately above and below the enclosure 
or othenwise "staged". If the enclosure 90 is outwardly 
extended, but does not sealingly engage the wellbore 
1 2a, the cement 24a may also flow radially between the 
enclosure 90 and the wellbore. The cement 24a is per- 

2S mitted to harden and the sleeve 88 is shifted upwardly 
relative to the casing 86 to permit access through the 
opening 32a. A lateral wellbore 60a is then drilled by 
deflecting one or more cutting tools laterally through the 
opening 32a. For this purpose, and in a manner similar 

30 to that described above for the method 10. a deflection 
device assembly may be installed in the apparatus 84 
and oriented with respect thereto using an orienting pro- 
file 56a. 

[0068] When the lateral wellbore 60a is drilled, the 
35 cutting tool will cut through the enclosure 90. since It is 
positioned between the opening 32a and the wellbore 
12a. After the lateral wellbore 60a has been drilled, a 
flange and liner may be installed as described above for 
the method 10. The sleeve 88 may include a profile, 
40 such as the profile 44, for engaging, biasing and/or se- 
curing the flange or another portion as described above. 
In these respects, the method 80 may be substantially 
similar to the method 10, and will not be further de- 
scribed herein. However, it is to be clearly understood 
45 that the method 80 may also differ in many respects from 
the method 10, without departing from the principles of 
the prissent inveritidh. 

[0069] Referring additionally now to FIG. 4 another 
method 1 00 of forming a wellbore junction is represent- 
so atively and schematically Illustrated. Elements which 
are similar to those previously described are indicated 
in FIG. 4 using the same reference numbers, with an 
added suffix "b". 

[0070] The method 1 00 is in many respects similar to 
55 the method 80. However, in the method 1 00. the casing 
string 18b is decentralized in the wellbore 12b prior to 
flowing the cement 24b into the annulus 26b. For this 
purpose, decentralizers 102 are provided in an overall 



13 



EP 0 945 586 A2 



14 



apparatus 104 above and below the enclosure 90b. 
Standoffs 106 are provided opposite the decentralizers 
102, so that there is clearance about the sleeve 88b 
when the decentralizers are extended to decentralize 
the apparatus 104 within the wellbore 12b. 
[0071] As depicted in FIG. 4, the decentralizers 102 
are made up of telescoping pistons which are radially 
outwardly extended by applying fluid pressure to the in- 
terior of the casing 86b. It is to be clearly understood, 
however, that the decentralizers 102 could be othen^nse 
configured, for example, as hydraulically or mechanical- 
ly actuated wedges, etc. 

[0072] Note that fluid pressure may be applied to the 
interior of the casing 86b to extend the decentralizers 
102, radially outwardly extend the enclosure 90b, and 
shift the sleeve 88b (if a hydraulic actuator is attached 
thereto). These may occur simultaneously or sequen- 
tially, for example, by utilizing shear members, such as 
shear pins, to delay actuation of one or more of these 
elements. 

[0073] With the decentralizers 102 and enclosure 90b 
extended, the cement 24b is flowed into the annulus 26b 
and permitted to harden. With the sleeve 88b shifted up- 
ward to permit access through the opening 32b, one or 
more cutting tools are deflected outwardly through the 
opening to cut through the enclosure 90b and drill the 
lateral wellbore 60b. A deflection device assembly may 
be used as described above for laterally deflecting the 
cutting tools. Decentralization of the apparatus 1 04 per- 
mits increased clearance between the apparatus and 
the wellbore 1 2b during this and subsequent operations. 
[0074] After the lateral wellbore 60b has been drilled, 
a flange and liner may be installed as described above 
for the method 1 0. The sleeve 88b may include a profile, 
such as the profile 44, for engaging, biasing and/or se- 
curing the flange or another portion as described above. 
In these respects, the method 100 may be substantially 
similar to the method 10, and will not be further de- 
scribed herein. However, it is to be clearly understood 
that the method 100 may also differ in many respects 
from the method 10, without departing from the princi- 
ples of the present invention. 

[0075] It will be appreciated that the invention de- 
scribed above may be modified. 



Claims ' 

1 . A method of forming a wellbore junction, comprising 
the steps of: drilling a first wellbore (12, 12a, 12b); 
positioning within the first wellbore (12, 12a, 12b) a 
tubular member (28,86,86b) having an opening 
(32,32a,32b) formed through a sidewall portion 
thereof; positioning a blocking member (34,88,88b) 
in a second position, the blocking member 
(34,88,88b) being selectively positionable relative 
to the opening (32,32a,32b) in a first position in 
which the blocking member (34,88,88b) blocks the 



opening (32,32a,32b) and in the second position in 
which the blocking member (34,88,88b) permits ac- 
cess to the opening (32,32a,32b); and drilling a sec- 
ond wellbore {60,60a,60b) by passing at least one 
s cutting tool through the opening (32,32a,32b). 

2. A method according to Claim 1 , further comprising 
the step of shifting the blocking member 
(34,88,88b) between Its first and second positions 

10 after the tubular member positioning step. 

3. A method according to Claim 1 or 2. wherein the 
tubular member (88,88b) further comprises an out- 
wardly extendable membrane (90,90b) surrounding 

IS the blocking member (88,88b). 

4. A method according to Claim 1 , 2 or 3, further com- 
prising the step of forcing the tubular member (86b) 
toward a sidewall of the first wellbore (1 2b), thereby 

20 decentralizing the tubular member (86b) within the 
first wellbore (12b). 

5. A method of forming a wellbore junction, comprising 
the steps of: disposing a blocking member (88.88b) 

2S relative to a tubular member (86,88a) having an 
opening (32a, 32b) formed through a sidewall there- 
of, the blocking member (88,88b) being displacea- 
ble between a first position in which the blocking 
member (88,88b) prevents access through the 

30 opening (32a,32b), and a second position in which 
the blocking member (88,88b) permits access 
through the opening (32a,32b); disposing a shield- 
ing device externally relative to the blocking mem- 
ber (88,88b); positioning the tubular member 

3S (86,86b) within a first wellbore (12a. 12b); position- 
ing the blocking member (88,88b) in the second po- 
sition; and passing at least one cutting tool through 
the opening (32a,32b), thereby drilling through the 
shielding device and drilling a second wellbore 

40 (60a,60b) intersecting the first wellbore (1 2a. 12b), 

6. A method according to any preceding Claim, further 
comprising the step of engaging a flange (62) with 
the tubular member (28,86,86b) about a periphery 

45 of the opening (32,32a,32b), 

7. A method accofdihg'to Clairri 6; wherein theTlange 
engaging step further comprises sealingly engag- 
ing the flange (62) with the tubular member 

so (28,86,86b). 

8. Apparatus for forming a wellbore junction, compris- 
ing: a tubular member (28,86. 86b) having an open- 
ing (32,32a,32b) formed through a sidewall portion 

55 thereof; a blocking member (34,88,88b) selectively 
positionable relative to the opening (32,32a.32b) in 
a first position in which the blocking member 
(34.88,88b) blocks the opening (32,32a,32b), and 
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a second position in which the blocking member 
(34.88,88b) pemnits access through the opening 
(32.32a.32b): and a deflection device assembly 
(48) Including a deflection device (50) having an in- 
clined surface (54) formed thereon, the surface be- s 
ing aligned relative to the opening (32.32a.32b). 

9. Apparatus for forming a wellbore junction, comphs- 
ing: a tubular member (28,88,86b) having an open- 
ing (32,32a,32b) formed through a sidewall thereof; io 
a blocking member (34.68.88b) displaceable rela- 
tive to the tubular member (28.86.86b) and selec- 
tively permitting and preventing access through the 
opening (32,32a,32b): and a flange (62) sealingly 
engaged with the tubular member (28,86,86b) is 
about a periphery of the opening (32,32a,32b). 

10. Apparatus for forming a wellbore junction, compris- 
ing: a tubular member (86,86b) having an opening 
(32a,32b) formed through a sidewall thereof; a 20 
blocking member (88,88b) displaceable relative to 
the tubular member (86.86b) and selectively permit- 
ting and preventing access through the opening 
(32a,32b); and an enclosure (90.90b) outwardly 
disposed relative to the blocking member (88,88b). 2s 
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FIG. 1A 
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FIG. 1D 



EP 0 945 586 A2 
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FIG. 3A 



EP 0 945 586 A2 




FIG. 3B 
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